We conducted a prospective study to investigate the possibility of Helicobacter pylori colonization on tonsillar and adenoid tissues. Our study group was made up of 84 consecutively presenting children aged 4 to 12 years who had undergone adenotonsillectomy or adenoidectomy with or without ventilation tube insertion. Th e excised specimens were analyzed by rapid urease testing and histopathologic examination to detect H pylori. Histologic sections were subjected to hematoxylin and eosin staining and Giemsa staining as performed in routine gastric biopsies. We found no H pylori colonization in any specimen. Th erefore, we consider the possibility of H pylori colonization of adenotonsillar tissue unlikely, even though the authors of some recent studies have reported such a fi nding. Other means of detecting possible H pylori colonization in the upper aerodigestive tract rely on invasive biopsy procedures, which are diffi cult to use in clinical practice. Th erefore, on the basis of our fi ndings and our review of the literature, we conclude that looking for H pylori in the upper aerodigestive tract is not only clinically useless, but damaging, as well.
Introduction
Helicobacter pylori is a gram-negative, microaerophilic bacterium found in the stomach of half the world's population. 1 It has been shown to be associated with chronic gastritis, gastric and duodenal ulcer, and gastric cancer. 2 At one time, the human stomach was considered to be the only reservoir of H pylori, but the bacteria were subsequently discovered in human dental plaque, gingiva, oral lesions, and saliva. 3 In recent years, both Kutluhan et al 3 and Yilmaz et al 4 reported that this organism was present in tonsillar and adenoid tissue, as well as in the mucosa of patients with chronic sinusitis and even in middle ear eff usions. Moreover, Minocha et al reported a decreased prevalence of H pylori gastric colonization in patients with a history of tonsillectomy. 5 Th at study generated a controversy about whether the tonsil is a reservoir for H pylori. Today, the nature of natural reservoirs of H pylori remains unclear, and the results of studies of tonsils and adenoids as a reservoir are confl icting. 6 We conducted a study to investigate the possibility of H pylori colonization on tonsils and adenoids by means of a rapid urease test and histopathology. We also sought to evaluate the role of H pylori in otitis media with effusion if we were to fi nd it in the adenoids.
Patients and methods
We prospectively studied 84 consecutively presenting children-32 girls and 52 boys, aged 4 to 12 yearswho had undergone adenotonsillectomy or adenoidectomy with or without ventilation tube insertion at the Haydarpaşa Numune Education and Research Hospital from October 2007 through June 2008. Of the 84 surgical procedures, 43 were adenotonsillectomies without ventilation tube insertion, 19 were adenoidectomies with tube insertion, 13 were adenoidectomies without tube insertion, and 9 were adenotonsillectomies with tube insertion. Th ese surgeries had been performed to treat chronic or recurrent tonsillitis or adenoiditis with or without persistent otitis media. Informed consent was obtained from the parents of all children. No patient had been on antibiotics, antacids, or histamine-2 blockers during the preceding 4-week period.
Th e tonsils and adenoids were removed by dissection Th e two most accurate methods of diagnosing H pylori infection are immunohistochemistry and PCR analysis. 9 In an investigation by Faraker, the sensitivity and specifi city of immunostaining gastric brush smears were 78 and 100%, respectively. 10 Similarly, Tokunaga et al reported that Giemsa staining was 91% sensitive and 100% specifi c. 11 Kassa and colleagues found that Gram staining may be less sensitive than immunostaining or Giemsa staining. 12 Morinaka et al reported that the Campylobacter-like organism (CLO) test detects urease activity and thus indicates the presence of viable ureaseproducing organisms, but that a fi nding of positivity or negativity depends on the concentration of H pylori. 13 Dye et al found that both the sensitivity and specifi city of the CLO test were high-98 and 97%, respectively. 14 Still, some false-positive results do occur. 15 Th e reason we did not use PCR in our study is that it is quite expensive and it is available in only a few centers in our country. Besides, in many gastroenterology clinics, the rapid urease test and histopathologic examination are commonly used as the standard means of detecting H pylori in the gastric mucosa, and they have been found to be reliable. Th erefore, we based our study on the same methods. For the histopathologic examinations, we used H&E and Giemsa stains.
Th e fact that we found no evidence of H pylori in any of our specimens is consistent with the fi ndings of some studies 6, 7, [16] [17] [18] and at odds with those of others. 3, 4, 19 With respect to the latter case, Unver et al investigated the presence of H pylori in tonsillar and adenoid tissue by CLO test in 19 patients and found that 11 of them (58%) were positive for H pylori. 19 However, as mentioned, false-positive CLO test results can occur-for example, in patients with achlorhydria. When acid is absent, commensal organisms such as Proteus spp and Klebsiella pneumoniae may grow in the stomach and produce urease. 7, 20 Proteus spp and K pneumoniae can be found on tonsillar and adenoid tissues that do not have an acidic environment, and this may aff ect the results of a CLO test. 21 Th e results of those studies that suggested H pylori positivity on adenotonsillar tissue on CLO testing were probably misinterpreted; it is likely that those investigators actually detected the presence of Proteus spp and K pneumoniae. 15 H pylori positivity in adenotonsillar tissue has also been suggested by studies involving PCR testing. For example, Cirak et al found that 7 of 23 patients (30%) were positive for H pylori in tonsillar and adenoid specimens on nested PCR. 21 However, the accuracy of PCR can be aff ected by several factors, including the choice under general anesthesia. Th e excised tissue was washed with sterile saline. Immediately thereaft er, pieces from the core and surface of each tonsil and adenoid were obtained in a sterile manner and placed in a rapid urease testing medium (HpFast; GI Supply; Camp Hill, Pa.). Th e testing medium was kept at 4ºC before use and at room temperature aft er the biopsy specimens had been placed. Th e test results were read and recorded aft er 20 minutes and again at 1, 3, 6, and 24 hours. Th e result was negative when the color remained yellow and positive when the color turned to green. Color changes aft er 24 hours were not taken into consideration.
For histopathology, sections of tonsillar and adenoid specimens were subjected to hematoxylin and eosin (H&E) staining and Giemsa staining. Th e detection of H pylori was based on the morphology of the organism, similar to what is used on gastric biopsies.
Results
Th e rapid urease test did not detect H pylori on any excised specimen. Likewise, all specimens were negative for H pylori on analysis of histologic sections.
Discussion
Th e precise route by which H pylori infects the stomach and extragastric areas is not fully understood. 4, 7, 8 Between 70 and 90% of the population in developing countries is believed to be infected with H pylori, which is usually acquired before the age of 10 years. 7, 8 Th e relationship between H pylori and gastroesophageal refl ux (GER) is not clear, but studies have indicated that eradication of H pylori has had no positive eff ect on refl ux disease; indeed, eradication might actually have a negative effect on refl ux. 4 Detection methods. Various methods have been used to detect H pylori. Th ese methods include:
• tissue culture; • immunohistochemical staining with enzyme-linked immunosorbent assay (ELISA) to identify specifi c IgG antibodies against H pylori in serum;
• subjecting biopsy materials to H&E staining, Giemsa staining, Warthin-Starry silver staining, or Diff -Quik staining;
• determining the level of urease activity in a specimen or with a urea breath test;
• evaluating a specimen by polymerase chain reaction (PCR) analysis; and
• measuring the level of activity of macrophage inducible nitric oxide synthase (iNOS) in tonsillar tissue. 1 of primers and the target DNA, the bacterial density of the specimen, the preparation of samples, and diff erences in laboratory protocols. 1 Moreover, Pitkäranta et al wrote that the presence of H pylori in adenotonsillar tissue on PCR analysis may represent transient rather than persistent colonization. 22 Gok et al studied the recovery of live bacteria from middle ear eff usion by bacteriologic and PCR analyses. 23 Th ey found that the common bacteria that cause otitis media could be grown in only 24.3% of samples, while genomic material belonging to live and dead bacteria was detected in 94.5% of samples. Th erefore, the detection of H pylori genomic material solely by PCR analysis should not imply the presence of viable H pylori. Because genomic material detected by PCR may belong to dead bacteria, PCR does not confi rm the colonization of bacteria in these tissues.
Mechanisms of colonization. Th e most plausible mechanism by which H pylori could reach adenotonsillar tissue is via GER. However, Ozçay et al reported that the prevalence of H pylori infection was lower in patients with GER than in the general population. 24 Indeed, refl ux esophagitis, erosive esophagitis, and Barrett esophagitis are less common in patients with H pylori infection. 25 Moreover, refl ux symptoms increase in patients aft er H pylori eradication. Although the exact reason is not known, it is believed that H pylori infection increases gastric pH. 24, 25 Th erefore, the possibility that H pylori could colonize adenoid tissue and play an active role in the pathogenesis of middle ear eff usion is unlikely, although the GER itself could cause eff usion. Also, Ishihara et al reported that oral bacteria have antagonistic eff ects on H pylori, inhibiting its colonization there even in patients with H pylori-positive gastric ulcers or gastritis. 26 In their investigation, they speculated that H pylori might have migrated from the stomach to the oral cavity via vomiting or refl ux, but that the organisms did not survive. We also believe that the concentration of H pylori in refl uxate is not suffi cient to colonize adenotonsillar tissue, so we would not expect to recover live H pylori from there.
Another factor that may play a role in the absence of H pylori in adenotonsillar tissue is antibiotic treatment. H pylori has proved to be sensitive to many antibiotics, including penicillins, cephalosporins, tetracycline, erythromycin, rifampin, aminoglycosides, metronidazole, and bismuth compounds, all of which inhibit its colonization. 27 Most patients who undergo adenotonsillectomy for recurrent infection have already taken many antibiotics prior to surgery, so previous antibiotic treatment may decrease the possibility of H pylori colonization.
Gastroscopy with biopsy is a routine and widely accepted procedure for the evaluation of gastric pathologies. In general practice, biopsy of adenotonsillar tissue is considered only when diagnosing a possible malignancy, not infection. Th e urea breath test and measurement of serum IgG levels can identify the systemic presence of H pylori, but these methods are not tissue-specifi c. Th e performance of tissue-specifi c tests (i.e., PCR, histopathologic examination, and culture) does require a biopsy. Th ese invasive tests are not appropriate for the diagnosis in adenotonsillectomy cases.
Based on our review of the literature and the results of our own study, we believe that colonization of H pylori in tonsillar and adenoid tissue is unlikely. In addition, since we do not have a readily available noninvasive test to detect H pylori in a specifi c location, we believe that looking for this organism in the upper aerodigestive system is a clinically useless exercise.
We did not detect H pylori in any of the 84 adenotonsillectomy specimens in our study-either by rapid urease testing or histopathology. Our results seem to indicate that H pylori did not play a role in the tonsillar and adenoid disease in our patients. Further investigations using PCR and/or immunohistochemical testing would more defi nitively affi rm these fi ndings. Unfortunately, the detection of possible H pylori colonization in the upper aerodigestive tract relies on invasive techniques that require biopsy specimens, which are diffi cult to obtain in clinical practice.
